Recent studies have shown that ammonium langbeinites have low-temperature phase transitions uncharacteristic of the rest of the langbeinite family. In this study, proton NMR spin-lattice relaxation times Ti and spin-spin relaxation times T2 for powder samples of (NH4)2Mg2(S04)s are reported in the temperature range from 77 to 373 K. The ammonium ions occupy two different kinds of sites in the crystal. The measured barrier to thermally activated ammonium reorientations is found to be 2.0 and 3.3 kcal/mol for the two sites, respectively. Additionally, there is no observable discontinuity in Tz at the reported phase transition at 161 K, in agreement with heat-capacity studies, suggesting that the transition mechanism may be dig'erent from those of most langbeinites.
However, recent heat capacity studies of (NH4) 2Cd2 (SO4) s (ACdS), (NH4) 2Mn2(SO4) s (AMnS), and (NH4)2Mg2(SO4)s (AMgS), suggest that transitions other than those predicted by Dvorak's mechanisms may be present. Artman has suggested that the phase behavior in AMgS and AMnS may arise from phenomena associated with motional dynamics of the ammonium ion rather than from the langbeinite-type transition pathways. Additional support for a different mechanism is provided by the anomalous behavior of the temperature dependence of the transition temperatures in the ammonium langbeinites when compared to that observed for the potassium series.
We have undertaken an NMR study of AMgS in order to probe the motional behavior of the ammonium ions near the reported" phase transition at T = 161 K, and hence to examine their possible role in the transition. We also make comparisons to previous NMR data ' for ACdS, for which a "langbeinite-type" transition mechanism has been well-established. 
